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3. The subject-matter of claims 1-53 appears to be novel over the available prior art. 

In D1, the recombination system results in the deletion of the target gene, not in 
its expression. In D2, the recombinase does not have the capacity to establish an 
operative linkage between the tk-neo gene and the pgk promoter. In D3 and D6, 
the recombinase gene is not under the control of a regulatory system responsive 
to the effect of an expression inducing influence. 
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4. The subject-matter of claim 1 appears to be based on an inventive step. 

D8, which discloses vector material containing a tumour cell sensitizing gene (tnf- 
alpha) under the control of the radiation-inducible Egr-1 promoter region, appears 
to represent the closest prior art document. 

The subject-matter of claim 1 is distinguished therefrom in that the "expression 
inducing influence" (e.g. radiation) results in the expression of a control gene, the 
expression product of which can establish continuous production of the tumour 
cell sensitizing gene product. Thus, a transient inducing influence results in the 
continuous production of the tumour sensitizing gene product. 

The technical problem to be solved is seen in the provision of vector material 
suitable for cancer therapy having improved regulation properties. 

The solution to this problem as provided by claim 1 does not appear to be obvious 
over the available prior art for the following reasons. 

The cre/lox recombination system was well-known at the priority date of the 
application and had been widely used. D3, for instance, discloses a vector 
construct containing the luciferase gene under control of the HCMV immediate 
early promoter, but separated from it by an extraneous spacer sequence flanked 
by lox P sites, which blocks luciferase expression. Cre-mediated excision of the 
intervening sequence resulted in induction of luciferase expression. 
However, it appears that none of the available prior art documents suggests the 
use of the ere recombination system in order to achieve continuous production of 
a desired gene product following a transient signafr^Fherefore, it would appear 
that a person skilled in the art would not have solved the problem posed by 
providing the subject-matter of claim 1. 

Accordingly, the subject-matter of claims 2-53 also appears to involve an inventive 
step. 

5. The subject-matter of claims 1-48 and 51-53 furthermore appears to be 
industrially applicable. 



Form PCT/Separate Sheet/409 {Sheet 2) (EPO-Aprit 1997) 



»ATENT COOPERATION TREA 

PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's file reference 


FOR FURTHER see Notification of Transmittal of International Search Report 

(Form PCT/ISA/220) as well as, where applicable, item 5 below. 

ACTION 


International application No. 
PCT/GB 99/01362 


International filing date (day/month/year) 

17/05/1999 


(Earliest) Priority Date (day/month/year) 

15/05/1998 


Applicant 

CANCER RESEARCH CAMPAIGN TECHNOLOGY LIMITED, et al 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 6 sheets. 

[X| It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I | the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 



2. 
3. 



m 

□ 
□ 
m 

□ 
□ 



contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readble form. 

the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box i). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| [ the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

|X| the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box Ml, The applicant may, 
within one month from the date of mailing of this international search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No. J 



[X] as suggested by the applicant. None of the figures. 

[ [ because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1998) 



f 

TroN 



INTERNATIONAL SEARCH REPORT 




Intel onal Application No 

PCT/6B 99/01362 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C12N15/85 A61K48/00 C12N15/52 C12N15/53 C12N9/00 
C12N9/02 C12N15/86 A61P35/00 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 C12N A01K A61K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


GU, H. ET AL.: "Deletion of a DNA 


1-3,5,6, 




polymerase beta gene segment in T cells 


13,14 




using cell type-specific gene targeting" 






SCIENCE. , 






vol. 265, 1 July 1994 (1994-07-01), pages 






103-106, XP000857325 






AAAS. LANCASTER, PA., US 




Y 


page 104, column 1, paragraph 2 -column 3, 


1-9,11, 




paragraph 2; figure 1 


13-18, 






23-25, 






27,28, 






36,41 




page 105, column 2, paragraph 3 -column 3, 






paragraph 2 






-/-- 





m 



Further documents are listed in the continuation of box C. 



J)( I Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

fifing date 

V document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhtoition or 
other means 

■P" document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

a X° document of particular relevance; the ctaimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y° document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 

6 January 2000 


Date of mailing of the international search report 

13/01/2000 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 


Authorized officer 

Chambonnet, F 



Form PCT/ISA/210 (second sheet) (July 1992) 



page 1 of 4 



T^K 



INTERNATIONAL SEARCH REPORT 




Intel 



jnal Application No 

PCT/6B 99/01362 



C(Continuation) OOCUMENTS CONSIDERED TO BE RELEVANT 


Category ° 


Citation of document, with indication,where appropriate, of the relevant passaged 


Relevant to claim No. 


X 


T\C 1AC *iA A t *> A / MPI /^UklCD U A D A I t\ WAM DDAC" 

DE 195 30 412 A (MELCHNER HARALD VON PROF 


1 A c c 

1,2,5,6, 




DR ;GREZ MANUEL DR (DE); RUSS ANDREAS PET) 


8,14-18 




20 February 1997 (1997-02-20) 


Y 


the whole document 


1-4,7,9, 






13-18, 






23-25, 






27,28,41 


X 


aaitaai ka a i ti ^ ttt rnrrTTTA* 

ANTON M ET AL: SITE-SPECIFIC 


1,2,5,6, 




RECOMBINATION MEDIATED BY AN ADENOVIRUS 


8,14 




VECTOR EXPRESSING THE CRE REC0MBINASE 




nnATPTii a ra r\ i r*/*iii a r* piittaii p*/m** rniiTftrti /\ r- 

PROTEIN: A MOLECULAR SWITCH FOR CONTROL OF 






GENE EXPRESSION 






JOURNAL OF VIROLOGY, US, THE AMERICAN 






CnrTTTV CAD MTTDAD T Al AAV 

SOCIETY FOR MICROBIOLOGY, 






»»m1 C A mm O An/viio^ 1 AftC H Aftr AO\ 

vol. 69, no. 8, August 1995 (1995-08), 






pages 4600-4606-4606, XP002011775 






ISSN; 0022-538X 






cited in the application 




Y 


page 4602, column 1, paragraph 2 -page 


2,4,9, 




4605, column 2, paragraph 4 


11, 






23-25, 






27,28,36 


Y 


KANEGAE Y ET AL: EFFICIENT GENE 


1,2,5,6, 




i nTTll ATTrtfc* t Al M A MM A t TAAI API 1 C Xt\I 1 If* Til A 

ACTIVATION IN MAMMALIAN CELLS BY USING 


8, 14 




nrAAMflTkiAkiT AnriinuTnn A runnrcpTii/* 

RECOMBINANT ADENOVIRUS EXPRESSING 




p t Tr* onpo t ■** t /■» o r* i~ npoAMnTkiA^pn 

SITE-SPECIFIC CRE REC0MBINASE 






NUCLEIC ACIDS RESEARCH, GB, OXFORD 






UNIVERSITY PRESS, SURREY, 






vol. 23, no. 19, 






11 October 1995 (1995-10-11), page 






3816-3821 XP002011774 






ISSN: 0305-1048 






the whole document 




Y 


WANG P ET AL: HIGH FREQUENCY 


1,2,5,6, 




nrrAMnTHATTAti dpti iprm i rt\/ri <*TTr~f* t»i iiiiaaaai 

RECOMBINATION BETWEEN LOXP SITES IN HUMAN 


8,11,14, 




n i I KAMA ^ AMP^ ■ a fn T 1 r- pv p» \/ A AI AnPllAIITni 1^ 

CHROMOSOMES MEDIATED BY AN ADENOVIRUS 


36 




VECTOR EXPRESSING CRE REC0MBINASE" 






SOMATIC CELL AND MOLECULAR GENETICS, US, NEW 






YORK, NY, 






vol. 21, no. 6, 1995, page 429-441 






XP000617918 






the whole document 






-/~ 





Form PCT/1SA/210 (continuation of second sheet) (Jufy 1992) 



page 2 of 4 



INTERNATIONAL SEARCH REPORT 



Inter jnal Application No 

PCT/GB 99/01362 



C.(Contlnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication.where appropriate, of the relevant passages 



Relevant to ctaim No. 



Y 
Y 



FERNEX, C. ET AL: "Cre/loxP mediated 

excision of a neomycin resistance 

expression unit from an integrated 

retroviral virus increases Long Terminal 

Repeat-driven transcription in human 

hematopoietic cells" 

JOURNAL OF VIROLOGY., 

vol. 71, no. 10, October 1997 (1997-10), 

pages 7533-7540, XP000857099 

ICAN SOCIETY FOR MICROBIOLOGY US 

the whole document 

WO 98 10086 A (UNIV PENNSYLVANIA ; PHANEUF 
DANIEL (US); WILSON JAMES M (US)) 
12 March 1998 (1998-03-12) 
the whole document 

HALLAHAN, D.E. ET AL.: " Spatial and 
temporal control of gene therapy using 
ionizing radiation" 
NATURE MEDICINE, 

vol. 1, no. 8, August 1995 (1995-08), 
pages 786-791, XP000857200 
cited in the application 
the whole document 

HALLAHAN, D.E. ET AL. : "c-jun and Egr-1 
participate in DNA synthesis and cell 
survival in response to ionzzing radiation 
exposure" 

JOURNAL OF BIOLOGICAL CHEMISTRY 

(MICROFILMS), 

vol . 270, no. 51, 

22 December 1995 (1995-12-22), pages 
30303-30309, XP000857098 
MD US 

cited in the application 
the whole document 

ELLIOTT G ET AL: "INTERCELLULAR 
TRAFFICKING AND PROTEIN DELIVERY BY A 
HERPESVIRUS STRUCTURAL PROTEIN" 
CELL, US, CELL PRESS, CAMBRIDGE, NA, 
vol. 88, 24 January 1997 (1997-01-24), 
page 223-233 XP002064725 

ISSN: 0092-8674 
the whole document 

-/-- 



1,4,5 



1,2,5,6, 
8,11,14, 
36 



1,4,11, 
16, 

23-25, 
27,28 



23,27,28 



Foim PCT/1SA/21 0 (continuation of second sheet) (July 1992) 



page 3 of 



4 



INTERNATIONAL SEARCH REPORT 



>nal Application No 

PCT/GB 99/01362 



C.(Cominuatfon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 Citation of document, with inoJcation,where appropriate, of the relevant passages 



Relevant to claim No. 



LAKSO M ET AL: "EFFICIENT IN VIVO 
MANIPULATION OF MOUSE GENOMIC SEQUENCES AT 
THE ZYGOTE STAGE" 

PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF USA, US, NATIONAL ACADEMY OF 
SCIENCE. WASHINGTON, 

vol. 93, no. 12, June 1996 (1996-06), page 
5860-5865 XP000670222 

ISSN: 0027-8424 
the whole document 

LAKSO, M. ET AL.: "Targeted oncogene 
activation by s1te-spec1f1c recombination 
1n transgenic mice" 

PROCEEDINGS OF THE NATIONAL ACADEMY OF 
SCIENCES OF USA. , 

vol. 89, July 1992 (1992-07), pages 

6232-6236, XP000857321 

NATIONAL ACADEMY OF SCIENCE. WASHINGTON. , 

US 

ISSN: 0027-8424 
cited in the application 
the whole document 

W0 92 15694 A (SALK INST FOR BIOLOGICAL 
STUDI) 17 September 1992 (1992-09-17) 
claims 1-9,13-18,29-34,46,58,59 

WO 97 17842 A (UNIV ROCHESTER) 
22 May 1997 (1997-05-22) 
the whole document 



I, 5,6, 

II, 14 



I, 2,5-7, 

II, 14 



1,5,6, 
14,41 



1,5-7,11 



Form PCT/1SA/210 (continuation of second shorn) (Jiiy 1992) 



page 4 of 4 



INTERN^^NAL SEARCH REPORT 

information on patent family members 



Inter. snal Application No 

PCT/GB 99/01362 



Patent document 


Publication 




Patent family 




hud tt cation 


cited in search report 


date 




member(s) 




date 




9fi— fl9— 1 QQ7 


All 
nU 




A 
H 


1 0— HO— 1 QQ7 






WO 


9707223 


A 


27-02-1997 






EP 


0845041 


A 


03-06-1998 






.IP 
or 




T 
1 


?Q_flQ— 1 QQQ 


WO 9810086 A 


12-03-1998 


AU 


4183097 


A 


26-03-1998 






EP 


0950111 


A 


20-10-1999 


WO 9215694 A 


17-09-1992 


US 


5654182 


A 


05-08-1997 






US 


5677177 


A 


14-10-1997 






US 


5885836 


A 


23-03-1999 



W0 9717842 A 22-05-1997 AU 1159697 A 05-06-1997 

CA 2237392 A 22-05-1997 
EP 0952767 A 03-11-1999 



Form PCT/ISA/210 (patent family annex) (July 1892) 



ORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
C12N 15/85, 15/52, 15/53, 9/00, 9/02, 
15/86, A61K 48/00, A61P 35/00 



A3 



(11) International Publication Number: WO 99/60142 

(43) International Publication Date: 25 November 1999 (25.1 1.99) 



(21) International Application Number: PCT/GB99/01362 

(22) International Filing Date: 17 May 1999 (17.05.99) 



(30) Priority Data: 

9810423.5 



15 May 1998 (15.05.98) 



GB 



(71) Applicant (for all designated States except US): CANCER 

RESEARCH CAMPAIGN TECHNOLOGY LIMITED 
[GB/GB]; Cambridge House, 6-10 Cambridge Terrace, 
Regent's Park, London NW1 4JL (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): MARGISON, Geoffrey, 
Paul [GB/GB]; Hilltop Bungalow, Lyme Road, Poynton, 
Cheshire SKI 2 1TH (GB). MARPLES, Brian [GB/GB]; 19 
Eskdale Avenue, Chesham, Bucks HP5 3 AX (GB). SCOTT, 
Simon [GB/GB]; The Boston Cottage, Ballinger Common, 
Ballinger Road, Great Missenden, Bucks HP16 9LF (GB). 
HENDRY, Jolyon, Hindson [GB/GB]; Meadowside, Brook- 
ledge Lane, Adlington, Macclesfield, Cheshire SK10 4JU 
(GB). 

(74) Agent: WILSON GUNN SKERRETT; Charles House, 148/9 
Great Charles Street, Birmingham B3 3HT (GB). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, 
GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, 
MN, MW, MX, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, 
SK, SL, TJ, TM, TR, TT, UA, UG, US, UZ, VN, YU, ZA, 
ZW, ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, 
UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE), OAPI 
patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, 
NE, SN, TD, TG). 



Published 

With international search report. 

(88) Date of publication of the international search report: 

13 July 2000(13.07.00) 



(54) Tide: GENE THERAPY VECTORS AND THEIR USE IN ANTITUMOUR THERAPY 




(57) Abstract 

Vector material useful for anti tumour therapy contains: (a) a tumour cell sensitizing gene or genes of which expression in a tumour 
cell yields a sensitizing gene expression product having a potential to cause tumour cells to be killed and destroyed, or to be eliminated, 
or otherwise to be inactivated, or to be rendered sensitive and/or vulnerable to destruction; (b) a sensitizing gene promoter, (c) at least one 
control gene; and (d) a control gene expression regulatory system responsive in use in a transfected cell to the effect of a predetermined 
exogenous or endogenous expression inducing influence, e.g. ionizing radiation, heat or a chemical inducing agent, so as to induce expression 
of the control gene to yield an expression product having a capacity to establish an operative linkage between the sensitizing gene promoter 
and the sensitizing gene or genes effective to trigger and switch on or permit continuous or permanent expression of the latter to bring 
about continuous production of the sensitizing gene expression product. This is preferably achieved by arranging for the control gene to 
encode a recombinase enzyme that acts on recombinase target sites in a Cre-loxP or Flp-frt site specific recombination system to remove 
an expression preventing stop cassette sequence between the sensitizing gene(s) and the promoter for the latter. In some embodiments the 
tumour sensitizing gene expression product will be an enzyme or other bioactive agent that can activate an inactive prodrug. 




FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


PT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







